INTRODUCTION
An aluminum engine block which is a way for lightweight would effectively reduce the weight of the car engine. The traditional method was that nested a cast iron cylinder or a hypereutectic Al-Si alloy cylinder with Cr, Ni, Fe, V and other elements whose thickness was in the range of 1.5-3mm in the aluminum engine block [1] . The second method was using a wear-resistant cylinder made of aluminum alloy with B, Ti and rare earth elements. The traditional method would increase the overall size and the weight of the cylinder. At the same time, the difference of expansion ratio would decrease the strength and toughness of alloy [2] [3] [4] . In addition, the modification was very difficult to eliminate the adverse effects of silicon phase. The assembly gap and the surface accuracy were also difficult to maintain consistency in the processing and assembly of the cylinder and the engine. All these would have a great impact on the efficiency of the engine [5] . The preparation technology of high silicon aluminium alloy of the second method is very difficult.
The traditional casting process was easy to produce thick silicon phase and lead to the cracking of the base which decreased the strength and toughness of alloy [6] . The preparation cost and application limitations were short for the second method [7] . Using arc thermal spraying technology to produce a 200-300μm wear-resistant coating in automobile engine cylinder wall would overcome the above disadvantages. First, the wear-resistant coating had good abrasion resistance and almost no increase in weight. Then the coating material could be flexible design to get the best friction characteristics. At last, the arc spraying was easy to operate and simple for preparation process.
TEST PART

Experimental materials
Using XDP arc spraying equipment to produce iron-base coating, the inner hole spraying gun was designed. The wire diameter of 08Mn 2 Si was 2mm. To enhance the bonding strength, FeCrAl which had good associativity was used as base material. ABSTRACT: Arc thermal spraying technology was used for the preparation of iron-based 08Mn2Si coating in automobile engine cylinder wall. Scanning electron microscopy (SEM) was used for the analysis of organizational characteristics of coating. The check agent (DPT-5) that was used to simulate oil was blotted out on the coating surface to study its permeability mechanism in pores. Under the wet and dry environment, the authors use the material with high temperature friction, wear tester to analyze the abrasion resistance and compare the result of grey cast iron. The research showed that the coating was constituted by flat particles which stacked on the base and presented a similar topology structure. Oxide strip was found between the particles. Unmelted particles, pores and cracking were the same as oxide strip in distribution. Pores were connected with each other by the gaps. The abrasion resistance of coating was better than grey cast iron in dry friction environment when seemed to be the same in oil friction. FeO and pores that existed in the coating were contributed to the anti-friction effect.
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Methods
The test for oil storage in pores
By means of metallographic microscope and scanning electron microscope, the organization, oxide, pores and distribution were discussed. The existence of the pores was caused by the coating preparation process. The existence of the pore structure had important role in oil storage for antifriction [8] . The effect of pore penetration in the coating was analyzed by using the similar NDT methods. The check agent (DPT-5) that used to simulate oil was blotted out on the coating surface to study its permeability mechanism in pores. After a certain time, the penetrating agent on the surface of the part permeated into the coating porosity under the effect of capillary. Getting rid of the excess penetrating agent on the surface, the imaging agent was painted on the specimen surface after drying. Under the effect of capillary, the penetrating agent was drawn to the imaging agent. The penetrating agent trace was displayed and the effect of pore penetration in the coating was analyzed.
Wear test of coating
Through using the material high temperature friction and wearing tester to compare the abrasion resistance of the grey cast iron with the coating, the load was 50N under the wet and dry environment, so the anti-friction effect of the wear-resistant and the pores structure were analyzed. Scanning electron microscopy (SEM) was used for the analysis of organizational characteristics of coating. Figure 1 was cross-section morphology of the coating. The pores were filled by the oil between particles. The oil storage structure was the reason why the coating had the anti-friction effect. And the highlighting organization was Al-Cr compounds. Figure 2 was SEM microstructure of the 08Mn 2 Si coating. The grey ribbons that in the figure were oxide and distributed in particle boundaries. Black area was the holes, it has elliptical spherical particles in the coating, and the deformation is inadequate. Most pores were distributed in particle boundary and chipped oxide. The pores in the particles were similar circle and parceled by oxide. The pores were flat from side view. There were still some cracking in the coating. Figure 4 was the osmosis of 08Mn 2 Si coating pores under different ratio. Flattening drops could be found on the coating surface from the figure. A ribbon or ring wrapped oxide was in the particle boundary. Because of the bad combination of the particle and the surrounding or the volume shrinkage, there were large pores that were ring distribution around the particles. Large pores were connected by a slit cracking, but not large scale connectivity. Under a variety of magnification, penetrating agent was found residual in different sized pores. But the test is under static conditions, the specimen is infiltrated in the penetrant, and the pores combined with the artificial operation problems were not all penetrated. So the pores whose width was 50μm still had the ability to store oil. From the above discussion, the engine under the lubrication conditions that the most pores had the ability to store oil.
THE RESULTS AND DISCUSSION
Morphology and phase analysis for coating
The porosity of the coating structure and the effect of oil storage
The hardness of the coating
The device was HVS-1000 digital micro hardness tester, the load was 0.1kg, the pressurize holding time was 10s. The hardness of 08Mn2Si coating was HV0.1 231.2, and the hardness of grey cast iron coating was HV0.1 228.1.
The wear of the coating
Samples were abraded under the dry condition for 10min and oily condition for 2h, and the load was 50N. Table 1 shows the test results of friction and wear. Under the dry condition, 08Mn2Si coating loses more weight than gray cast iron. The friction rate of 08Mn2Si coating was stabilized as a numerical value after rising while the friction rate of grey cast iron was gradually rising in Figure 5 . So under dry condition, the anti-friction effect of the oxide in the coating was worse than the graphite in the grey cast iron. Figure 5 . 50N curve under the dry condition of the friction coefficient and time. Figure 7 was the pictures of the the specimens under a load of 50N. The 08Mn 2 Si coating was abrasive wear on the surface. Scratch was found on the coating surface because of the fallen oxide. The wear and tear was aggravated by the scratch. Black and white powder particles should be found on the surface of the coating. This was because the graphite in the pin and the FeO in the coating fallen by the wear process. The pores of the coating and the hole that were mechanically processed could retain graphite and grits; it took the effect of anti-friction. The adhesion of the coating surface layer graphite could effectively reduce friction. And under the oily condition, 08Mn 2 Si coating weightlessness was small; the friction performance of iron base coating began to embody the advantage; two kinds of materials that were low friction coefficient, as shown in Figure 6 , were between 0.01 to 0.1; there were samples of wear mode for fluid lubrication as well; there was a layer of oil film between pin and disk. In such conditions, as the organization becomes denser, the particles combined with more compact coating would guarantee the bonding strength of oxide, and the porosity in oil storage which reduced the friction coefficient had played a significant role. Furthermore, because the pin in the whole experiment is a small amount of wear and tear, it is no longer counter gravity measurement. Figure 7 (b) is the shape for wear after grinding crack, and this way could be used to find the abrasive wear. 
CONCLUSION
a. Coating was stacked on the substrate, and flat particles between particles are mixed with ribbon oxide; there were still some unmelted particles, pores and fracture; pores with ribbon oxide are distributed in the boundary of the particles in FeO oxide coating. b. As spraying droplet is in the liquid state of pore to a certain extent, there would not be a wide range of connectivity between pores.
c. The penetration of the oil sample penetrant simulation which is observed showed that the porosity of liquid penetration effect was good, thus explaining coating on the job for the inner surface of cylinder block, and the coating porosity would continue in the reservoir.
d. Under the dry grinding condition, the role of the oxide coating for wearing is weaker than that of the graphite gray cast iron. Way of immersion oil lubrication condition, wear of abrasive wear, because the friction performance of pore structure and the oxide coating was good.
